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transistors formed in isolated active surface 



F 1 A CMOS integrated circu t device comprising: . 

a plurality of p-channel transistors formed in active surface areas of n- 

type regions; 

a plurality of n-channel 
areas of p-type regions; 

gate electrodes for the p-channel and n-channel transistors, the gate 
electrodes overlying and being insulated from the respective active surface areas; 

p-type source and drain regions for the p-channel transistors, each p- 

of a low resistivity region; 



type source and drain region consisting 



n-type source and drain regions for the n-channel transistors, each n- 



m type source and drain region having a 1 



ow resistivity region and an LDD region; 



each gate electrode havir g a pair of sidewall spacers each having an 
i:Ij inner and an outer portion, each sidewall spacer corresponding to an underlying 
i|i source and drain region; 

each p-channel low resis ivity region located under the outer portion 
and at least a part of the inner portion c f its respective sidewall spacer; 

each n-channel low resistivity region located under at least a part of the 
outer portion and a part of the inner poi tion of its respective sidewall spacer; and 

each n-channel LDD region extending from its respective low 
resistivity region to underlie the inner j ortion of its respective sidewall spacer. 



^2 sidewall spacercomprises an oxide. 



integrated circuit of claim 1, wherein the inner portion of the 
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3 The integrated circuit of claim 1, wherein the outer 
sidewall spacer comprises an oxide. 



4 The integrated circuit of claim 1, 
drain comprise silicon implanted with BF 2 




of the 



the p-channel source and 



minimum LDD length and the 



the transistor will not operate 



5 The integrated ci rcuit of claim 1, wherein: 

the distance between low resistivity regions of the source and drain 
regions of the p-channel tran iistor is between the p-channel minimum length and 
the p-channel maximum lengt i, wherein: 

the p-channel minimum length is a distance below which the 
transistor will not operate reli ibly due to short channel effects; and, 

the p-charnel maximum length is a distance the above which 
the transistor will not turn on efficiently. 

6 The integrated circuit of claim 1, wherein the distance between the 
low resistivity regions of the n-channel transistor is between the n-channel 

n-channel maximum LDD length wherein: 



the n-chaniel minimum LDD length is a distance below which 



reliably due to short channel effects; and 



the n-channel maximum LDD length is a distance above which 
the transistor will not turn on efficiently. 

total width of approximately 500 to 2500 A. 
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8 A method of fabricating 1 p-channel and n-channel transistors in a 
CMOS device, the method comprising: 



forming gate electrodes for 



type and p-type silicon regions that defir e isolated active areas of the device; 



p-channel and n-channel transistors over n- 



into the p-type silicon region to form LDD 

/ 



/ 



implanting an n-type dopan 
regions of the n-channel transistor; 

forming a first insulating layer over the gate electrodes and the n-type 
and p-type silicon regions; 

implanting a p+ type dopahi 



low resistivity source and drain regions^o 
forming a second insulating 



over the silicon regions adjacent to the ga 



into the n-type silicon region for forming 
the p-channel transistor; 
aver over the first insulating layer; 
etching the first and secorid insulating layer to provide sidewall spacers 



/electrodes; and 



implanting an n+ type dopant impurity into the portions of the p-region 
for forming low resistivity portions of source and drain regions of the n-channel 
transistor. 



9 The method of claim 8, further 
type implant toward the respective gate, 
p+ type dopant. 



comprising the step of diffusing the p+ 
psrformed after the step of implanting the 



10 



The method of claim 8, further 
masking the n-type silicon 
implanting the n-type dopant to form the 
silicon regions from the n-type dopant imp 
unmasking the n-type silicon 



comprising the steps of: 
regions, performed prior to the step of 
LDD regions, for masking the n-type 
ntation; and 

regions, performed after the step of 
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1 implanting the n-tjpe dopant; f 

2 masking the p-type silicon regions, performed prior to the step of 

3 implanting the p+ type dopant, for masking the p-type silicon regions from the p+ 

4 type dopant implantation; j 

5 unmasking the p-type silicon /regions, performed after the step of 

6 implanting the p+ dopant and before the step of forming a second insulating layer; 

7 masking the n-type silicon regions, performed prior to the step of 

8 implanting the n+ type dopant, for masking the n-type silicon regions from the n+ 

9 type dopant implantation; and / 



10 



unmaskirig the n-type silicon regions, performed after the step of 



; li implanting the n+ dopant. 



=i 11 

£2 oxide. 

3 12 

[3 an oxide. 



The mejthop ^f claim 8, wherein the first insulating layer comprises an 

/ 
/ 

. / 
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The methodlof claim 8i wherein the second insulating layer comprises 



1 3 The method or claim 8, wherein the p+ type dopant impurity comprises 



BF,. 



l 
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14 The method oftlaim 8, wherein 



/ 



the distance bejSveen low resistivity regions of the source and drain 
regions of the p-channel traisistor is between the p-channel minimum length and 
the p-channel maximum length, wherein: 

the p-channel minimum length is a distance below which the 
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transistor will not operate reliably due* to short channel effects; and 

the p-channel maximum length is a distance above which the 
transistor will not turn on efficiently. 



15 The method of claim 8] wherein the first insulating layer has a 
thickness of approximately 500 to 2500 A. 



16 The method of claim 8J /wherein the distance between the low 
resistivity regions of the n-channel transistor is between the n-channel minimum 



LDD length and the n-channel maximuiA LDD length wherein: 

the n-channel mintmhjta LDD length is a distance below which 
the transistor will not operate reliayij(dueto-ihort channel effects; and 

the n-channel^maximiim LDD length is a distance above which 
the transistor will not turn on efficiently 



lerein the second insulating layer has a 



17 The method of claim 8, w 
thickness of approximately 500 to 2500 A 



1 8 The method of claim 8, when ?in the sidewall spacer comprises an inner 
portion, formed from the' first insulating layer, and an outer portion, formed from the 
second insulating layer.' 
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p-channel and n-channel transistors, the 



19 A method of fabricating 
method comprising: 

forming gate electrodes fot p-channel and n-channel transistors over n- 
type and p-type silicon regions, the gats electrodes being separated by a region of 
isolation insulating; 

masking the n-type silicon region; 

implanting an n-type dopan : into the p-type silicon region to form LDD 
and halo implants; 



unmasking the n-type silicon 



region; 



forming a first insulating layer over the gate electrodes and the n-type 
and p-type silicon region; 

masking the p-type silicon^ gkm; 

implanting a p+ type dooant 

source and drain regions of the p-channe 

unmasking the p-type silicon 

forming a second insulating 



n-type silicon region for forming 
' ransistor; 
region; 

lyer over the first insulating layer; 



etching the first and second ir sulating layer to provide sidewall spacers 
over the silicon regions adjacent to the gate electrodes; 

masking the n-type silicon reg ions; 

implanting an n+ type dopsjit into the p-type silicon regions for 
forming low resistivity regions of sounje and drain regions of the n-channel 
transistor; 

unmasking the n-type silicon regions; 



diffusing the p+ type implant 



:oward the gate electrode. 



20 The method of claim 19, wher ?in the first and second insulating layer 
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comprise oxide. 



21 The method of claiii 19, wherein the p+ type dopant impurity 
comprises BF 2 . 



22 The method of claim wherein: 

the distance between liw resistivity regions of the source and drain 
regions of the p-channel transistor it between the p-channel minimum length and 
the p-channel maximum length, wherein: 

the p-channel miriimum length is a distance below which the 
transistor will not operate reliably due to short channel effects; and 

the p-channel maximum length is a distance above which the 
transistor does not turn on efficient!) 



23 The method of claim id wherein the first insulating layer has a 
thickness of approximately 500 to 2500' 

24 The method of claim 19] wherein the distance between the low 
resistivity regions of the n-channel trankistor is between the n-channel minimum 
LDD length and the n-channel maximum LDD length wherein: 

the n-channel mimmub LDD length is a distance below which 
the transistor will not operate reliably due! to short channel effects; and 

the n-channel maximu|n LDD length is a distance above which 
the transistor does not turn on efficiently. 



25 The method of claim 19, whferein the second insulating layer has a 
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thickness of approximately 50t) to 2500 A 



26 The method ofckim 19, wherein the sidewall spacer comprises an 
inner portion, formed from tn$ fin 



first insulating layer, and an outer portion, formed 



from the second insulating layer, 
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